A generalized relation for solid-state drug stability as a function of excipient dilution: temperature-independent behavior.
A proposed generalized relationship for the impact of excipients on the solid-state chemical stability of drug products is presented and shown to be consistent across multiple degradation products with two example drugs. In this model, when the number of drug particles is comparable to the number of excipient particles, the impact of the excipient on the degradant formation rate is independent of drug concentration. In contrast, when the number of drug particles is in excess of the number of excipient particles, a power-law relation (linear correlation between the logarithm of the degradant formation rate and the logarithm of the reciprocal of the drug concentration) is proposed based on a "quasi-liquid" model where drug particles fill in interstices between excipients. As predicted by this model, the experimental power-law lines have slopes of about 2/3 independent of temperature (0.61 ± 0.13 for n = 30 counting multiple degradation products and a range of temperatures and relative humidities for two drug products).